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For  the  past  25  years  spruce  forests  of  the  Northeast  have 
been  subjecte'd  to- -ext r erne ly  heavy  cuttinrs.  Such  cutti:a{;;s,  often 
poorly  timed  and  made  v/ithout  regard  to  reproduction  condi- 

tions, have  resulted  in  a sIovj  but  steady  deterioration  of  formerly 
valuable  spruce  land.  This  deterioration  takes  the  form  of  a grad- 
ual replacement  of  sTjruce,  fir,  and  valuable  hardwoods  vrith  less 
valuable  and  worthless  species. 

In  general,  recently  cut-over  sprucvo  areas,  regardless  of 
severity  of  cutting,  support  enough  ^/aluable  reproduction  to  in- 
sure satisfactory  stands  at  maturity.  Within  a few  years  after 
cutting,  however,  myriads  of  hardwood  stems  of  both  desirable  and 
inferior  species  take  possession  of  such  areas.  These  hardvraods 
make  rs^pid  height  growth  and  soon  overtop  the  slower  growmng  spruce 
and  fir,  attaining  a lead  v/hich  they  maintain  for  many  years.  Fur- 
thermore, the  undesirable  species  often  take  the  lead  among  the 
hardvjoods.  Under  these  conditions  many  valuable  stoL'is  are  crovv^ded 
out  or  forced  to  assume  subordinate  positions  in  the  stand.  The 
most  practical  ¥7ay  to  maintain  a high  proportion  of  desired  species 
and  to  obtain  optimura  grov^th  on  areas  out  5 to  15  years  a.go  is  to 
undertake  ’weeding  - disengagement  cuttings  in  w^hich  the  undesirable 
species  are  killed  or  cut  back. 


FACTORS  INFLUENCIIiG  V/EEDINC  PRACTICE 


In  the  formulation  of  a v/eeding  technic  the  t will  obtain 
most  effective  results,  certain  fundamental  factors  must  be  given 
consideration. 

Object  of  IVfeinagement 

In  the  spruce  region,  to  which  this  discussion  is  res- 
tricted, the  primary  aim  of  management  isausually  the  production 
of  coniferous  pulpwood  specios,  mainly  spruce  and  fir.  These 
species  form  the  backbone  of  the  pulpwood  industry  in  tho  North- 
east and  can  be  counted  upon  to  maintain  their  value  indefinitely. 
Thus,  weeding  operations  v/ill  be  so  conducted  as  to  favor  the 
development  of  the  softxvood  elements  in  the  stand.  On  the  stronger 
hardwood  soils  there  will  often  be  insufficient  spruce  and  fir 
to  produce  a fully  stocked  stand  at  maturity.  Under  such  condi- 
tions the  better  hardwood  species,  such  as  sugar  maple,  ash,  and 
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birch *»  should  tu  favored  also,*  with  the  object  of  developing 
a high  quality,-  fully ■ stocked  mixed  softv70od-^o.rdvv)od  stands  _g/ 


Type 


Gut-over  landq  in  all  spruce  types  can  be  improved  by 
some  fom  of  weeding,  Hov;ever,  in  soma  types  the  need  of  weed- 
ing is  greater  than  in  others,  the  relative  need  being  largely 
determined  by  the  intensity  of  struggle  between  th3  desirable 
and  undesirable  species  comprising  the^stand.  Site  conditions 
control  to  a marked  degree  the  species,  quantity,  and  rate  of 
growth  of  the  stand  which  springs -up  following  cutting,"  a.nd 
hence  the  degree  of  competition  likely  to  obtain. 

Broadly  speaking  there  are  throe  main  typos  in  the 
spruce  region,  and  these  constitute  a natwral  classification 
in  respect  to  the  need  for  v/eeding: 

(1)  Strong  softxeood  typos. — Spruce  slope  type,  spruce 
swamp  type,  and  tlie  poorly  drainea  areas  in  the 
. spruce  flat  t37'pG  . 

Tight  so  f t o d t ype  s . - -Re  d spruce- sugar  maple-beech 
typ-i  and  the  best  sites  in  tiio  yellow  birch- red 
spruce  t3’pe. 

(3)  Mediuju  softwood  t^^pes. — -Bulk  of  the  yellow'  birch-red 
spruce  type,  and  best  sites  in  the  spruce  flat  and 
the  lowrjr  spruce  slope  types. 


Strong  softwood  types  are  characterised  by  relatively 
shallow,  poor  13^  drained  soils  conducive  to  the  production  of 
conifers  and  generally  including  relatively  small  numbers  of 
hardv/oods.  Table  1 shov/s  that  these  types  have  a preponderance 
of  spruce  and  fir  reproduction,  representation  of  these  species 
on  lO-year-old  cuttings  approxiiTiating  75  percent.  That  there 
is  a tendency  toward  increased  representation  of  conifer  re- 
production as  the  stands  grow  older  is  evidenced  by  the  figures 
shovm  for  15-year-old  cuttixLgs,  where  conifers  are  represented 
to  the  extent  of  about  80  purcont.  Spruce  and  fir,  possessing 
the  ability  to  thrive  in  wet  soils,  enjoy  a natural  advantage 
over  the  hardwoods  which  occur  on  these  sites,  consisting  largely 
of  paper  birch,  poplar,  yellov/  birch,  and  red  maple. 


y For  methods  of  weeding  in  hardwoods  fioo  ^'Suggestions  for 
Weeding  in  Northern  Hardw’oods”  by  Victor  S.  Jensen.  Occasional 
Paper  No.  3,  Northeastern  Persist  Experiment  Station,  May  1935. 


TABLE  1 


Relation  of  Conposition  and  Quantity  of  all  Stems  to 
Age  of  Cut-over  Area  1/  for  Two  Types 

Strong  Softwood  Typos 


Age 

Conifers 

Commercial 

Hardv70ods 

Weed  Species: 

: Basis 
Total  : Plots 

Years 

Number:  Percent 

Number : Percent 

Number : Per cent ; 

Numbe  r : Number 

10 

3,537  : 75.4 

931  : 19.9 

222  : 4.7  : 

4,690  : 46 

15 

3,716  : 80.8 

862  : 18.7 

22  : .5  : 

4,600  : 14 

Light  Soft¥70od  Types 


10 

: 2,196  : 

34.1 

: 3,350  : 

52.1 

: 890 

13.8 

6,436  ; 

53 

15 

: 1,503  : 

24.4 

: 3,273  : 

53.0 

:1,396 

22.6 

6,172  : 

20 

On  some  of  these  lands  spruce  and  fir  will  ultimately  gain  domin- 
ance v/ithout  the  assistance  of  weeding  operations,  but  not  without  con- 
siderable retardation  in  growth  rate  due  to  the  long  period  of  suppression 
and  loss  in  stocking  from  reduction  in  numbers.  Here  one  v/eeding  operation 
about  the  eighth  year  after  cutting  will  suffice. 

Light  softv7ood  types  occur  where  there  is  good  drainage  comhined 
with  soils  of  depth  and  fertility,  conditions  77hich  favor  the  production 
of  large  numbers  of  hardwoods,  often  to  the  exclusion  of  softwoods.  On 
the  10- year-old  cuttings  analyzed  in  Table  1 hardv/oods  comprise  about 
66  percent  of  the  stand.  Their  aggressiveness  is  indicated  by  an  increase 
to  nearly  76  percent  in  the  lb-year-old  cuttings. 

In  these  types,  once  it  succeeds  in  establishing  itself,  spruce 
attains  its  best  development,  but  v/eeding  is  needed  to  prevent  the  elim- 
ination of  large  numbers  of  conifers  by  the  more  rapidly  developing 
hardwoods.  Because  of  the  extreme^  favorable  conditions  for  hardwood 
growth,  weedings  must  be  undertaken  at  a relatively  early  period  - 5 to 
7 years  after  logging.  Second  and  even  third  weedings,  spaced  at  4 - to 
5-year  intervals,  may  be  necessary  to  give  ultimate  dominance  to  the 
softwoods. 

3^/  Based  on  l/S-acre  plots. 
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Conditions  in  medium  softwood  types  nre  intermediate 
between  those  in  the  two  classes  already  described.  Much  of 
the  growth  consists  of  the  light-foliaged  species,  such  as 
paper  and  yellov;  birch,  although  red  maple  is  a frequent  com- 
ponent of  the  stand.  Softwoods  are  ordinarily  present  in  suf- 
ficient numbers  to  produce  fully  stocked  stands.  The  soils, 
however,  are  of  good  onou£ji  quality  to  encourage  the  growth 
of  hardwoods.  The  medium  softwood  types  respond  admirably  to 
weeding  operations.  Competition  between  hardwoods  and  soft- 
woods is  more  severe  here  than  on  the  strong  softwood  types, 
but  much  less  severe  than  on  the  light  softwood  typos.  If  loft 
unattended,  ho.rdwoods  in  these  types  generally  gain  the  ascend- 
ency. Usually  one  we*eding,  approximately  8 to  10  years  after 
cutting,  suffices  to  place  the  softwoods  in  permanent  possession 
of  the  area,  though  occasionally  a second  xveeding  is  required. 

Composition 

The  species  making  up  the  competing  growth  also  influence 
the  time  and  frequency  of  tho  weeding.  \Vhere  tolerant  spruce 
and  fir  occur  in  mixture  v;ith  the  comparatively  intolerant  birches, 
pin  cherry,  and  aspen,  which  grow  rapidly  emd  have  relatively 
light  foliage,  the  softwoods  maintain  themselves  fairly  well. 

Early  v/eeding  under  these  conditions  is  not  required,  nor  is 
there  generally  need  for  more  than  one  weeding. 

On  the  other  hand,  v^rhere  spruce  and  fir  grow  in  mixture 
with  such  hardviToods  as  beech,  sugar  maple,  and  red  maple,  which 
have  very  dense  foliage  and  which  are  themselves  extremely  tol- 
erant, competition  is  most  keen  and  weeding  becomes  a matter  of 
prime  importance. 

Height  of  Reproduction 

A factor  which  must  be  given  due  vroight  in  vj'eeding  opera- 
tions on  spruce  cut-over  lands  is  the  relative  heights  of  the 
crop  and  v;eed  trees.  Studies  of  height  gro-wth  of  spruce  and  fir 
show  that  reproduction  ranging  between  2 and  5 feet  in  height  at 
the  time  of  cutting  makes  the  most  rapid  height  growth  thereafter 
(Fig.  1).  Under  favorable  sit^conditions  the  advantage  v/hich 
spruce  and  fir  advance  growth  in  this  height  class  possesses  over 
new  hardwoods  springing  up  after  cutting  may  suffice  to  maintain 
it  as  the  dominant  element  for  several  years  without  the  aid  of 
weeding  and  may  even  obviate  the  need  of  any  weeding  v/hatsoever. 

On  the  other  hand,  where  conifers  spring  up  simultaneously  with 
undesirable  hardwoods,  the  latter  soon  outstrip  the  former  and 
the  conifers  are  often  completely  crov/ded  out  of  the  stand  un- 
less an  early  weeding  is  resorted  to.  Figure  1 shows  that  hard- 
wood overtop  their  6-inch  spruce  associates  the  second  year  fol- 
lowing cutting.  On  the  other  hand,  it  is  ordinarily  11  years 
before  eediing  hardwoods  attain  the  height  of  spruce  having  the 
benefjt  of  5 feet  of  initial  height  at  the  time  of  cutting. 
Plainly,*,  weqf^ing  must  be  undertaken  earlier  on  cuttings  where 
the  crop  tree%  to  be  released  consist  of  smsill  seedlings  than  where 
they  aro  several  feet  in  height. 
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14 


YEARS  FOLLOWING  CUTTING 

FIG.I.  COMPARATIVE  GROWTH  OF  SEEDLINGS  OF 
DIFFERENT  SIZES  FOLLOWING  CUTTING 


r-'r  ^-1^ -' 


iV\%  •! 


■ ->v‘ : • i; 


'S»-.'!  ' 'V,. 


■ i 


’V 


x'^'rr" 


"S^f'"'  ‘ ' • '^  ' \ X '«*?*v'rV 

'^*5  f.  I _ ,;  ._  I'? 

. ''■’.!  ■ • 1 .■'  • I-  \>’-^  i 

^'Tvl'^*-'’  ■■■  •■'^-’v..  "•«  *akij)fi  . .■’\-  i - >MSR  . ..  m,...:, /vt.;«*,..  !»■  . ^ ? ..V.. 


"A'3%^ 

x'-yvfr  »“-^.':'’<iv. . I** 

P-,  : : -M"  y-  ? 


i;,*U.' 

iSS-'i 


; 'tv  XV 


'.  .'  '%ftwlil64x.4‘w'  '1, 


4tiajii 


t 


1^,  ,:;;■  VV' *;  / 


,y[ 


^*:UV: 


i::.  ..  , 


'•.\.>,i>V'^'' 


'j  . ;;.Cf!Vi?'‘' 


L 

M' 


<;:  ' 


#'-  V 


'3W!  ‘-s^'-  SVf-^v  sl  A-'MppS 

■ ’ ''''  Xf  4''"'  '‘ ' 


.Vi  >, 


:v 


APPLICATION  OF  VJSEPING  OPSPATIONS  TO  STAND  CONDITIONS 


Becausa  of  tho  fact  that  cutting,  has  boen  in  progross 
over  a long  period  in  the  spruce  region,  many  areas  have  passed 
the  stage  where  weeding  will  yield  satisfactory  returns.  Spruce 
lands  should,  therefore,  be  classified  on  the  basis  of  the 
relative  benefit  to  be  expected  from  weeding  as  follows: 

Stands  in  Profitable  Vfeeding  Stage 

Under  this  classification  cone  stands  which  are  at  the 
most  favoraNle  age  for  v-joeding.  In  genera.l  they  comprise  area.s 
in  the  light  softx'j’ood  types  cut  5 to  8 years  ago;  areas  in  the 
medium  softwood  typos  cut  8 to  10  years  ago,  and  areas  in  strong 
softwood  types  cut  3 to  12  years  ago.  Such  stands  should  be 
given  first  consideration;  they  represent  the  age  at  xvhich  xueod- 
ing  accomplishes  most  effective  results.  Delay  in  treatment  of 
such  areas  results  in  stend  doteriora.tion  and  increased  weeding 
costs,  hence  diminished  returns. 


Stands  Past  tho  Mo st  Profitablo  Weeding  Stago 

Under  this  cP' ssif ication  fall  extensive  areas  which 
have  pc.ssed  tho  period  at  which  weeding  could  have  been  accomp- 
lished at  a minimum  cost.  Roughly  they  comprise  areas  vdidch 
were  cut  longer  than  10  years  ago.  Hore  crop  trees  varying 
from  seedlings  to  saplings  8 to  10  feet  tall  are  overtopped 
and  oppressed  by  a dense  growth  of  hardwoods  1 to  3 inches  in 
diameter  and  8 to  15  feet  in  height.  Hoxvever,  under  the  moder- 
ate comp 'Um.t ion  of  the  less  densely  foliaged  species,  the  sup- 
pressed conifers  may  persist  for  many  yes.rs,  and  oven  on  areas 
logged  lo  to  20  years  ago  weeding  would  undoubtodly  benefit  them 
and  save  many  of  them  from  ultima te  extinction.  Tho  cost  of  this 
release  v/ould  be  high  but  probably  could  be  accomplished  at  less 
expense  than  planting,  which  ultimately  might  be  necessary  to 
keep  the  land  produrtive. 

Stands  too  Old  for  Weeding 

This  clcussifi cation  includes  older  cuttings  where  hard- 
wood species,  having  attained  diouaetors  up  to  4-  inches  and  heights 
of  15  feet  or  more,  fom  a complete  overstory  and  where  many  of 
tho  softvjoods  and  vamua.ble  hardwoods  which  might  have  been  saved 
by  early  xi^eeding  have  boen  elinirmtod  or  badly  suppressed.  Re- 
moval of  this  overstory  to  benefit  the  softxvoods  would  constitute 
a release  cutting  mather  than  a woediPig.  Such  releeise  cuttings 
in  pole  stands  my  be  justified  where  a good  stocking  of  soft- 
woods exists  or  where  a market  is  available  for  fuelw'ood  to  de- 
fray part  or  all  of  the  costs  of  the  operation. 
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TILS  TO  IMDERTAIS  1/VEEDING 


Propor  timing  is  of*  utmost  importo.nco  it  mux-imun'  re- 
turns on  m.onoy  invested  nro  to  bo  rec.lized.  If  weeding  is 
too  long  delr.yed  high  costs  result  been  use  of  the  increased 
size  of  the  stems  to  be  cut.  There  is  •-.-Iso  a reduction  in 
the  vigor  and  cPxpacity  for  quick  recovery  of  the  suppressed 
softwoods,  a retardation  in  the  grovjtl'..  rate  of  crop  trees, 
and  a reduction  in  stocking  through  loss  of  trees  from  pro- 
longed supprossiono  In  addition,  more  prolific,  fastor  growing 
sprouts  are  produced  by  tho  Ir.rger  hardv/ood  stumps  resulting 
from  delayed  vjoe dings. 

On  the  othor  hand,  weeding  can  be  undertaken  too 
ea?rly,  before  domino.nco  in  crop  trees  has  had  an  opportunity 
to  express  itself  clearly.  Too  early  V;Ooding  often  results 
in  the  selection  for  crop  trees  of  many  individuals  vdiich 
later  inspection  proves  should  not  have  been  liberated. 

Thus  the  stand  uerives  but  meager  benefit  from  tho  treatmont, 
and  an  outl  .y  Tor  a second  weeding  is  necessary  to  rectify 
the  errors  of  the  first.  Weeding  should  bo  delayed  until 
it  is  possible  to  select  with  reason-eblo:  c.^rtainty  the  ul- 
timate dominants  of  the  favored  species. 

The  ]:)rops.r  time  for  vjeeding  to  be  undertaken  is  when 
the  overtopping  trees  begin  to  cause  injury  to  prospective 
crop  trees,  ^n  excellent  gage  as  to  the  exact  time  in  a 
particular  stand  is  the  degree  of  vigor  of  the  crop  trees 
and  tho  rate  at  which  tliey  are  growing.  As  long  as  ou'st 
of  the  conifers  are  thrifty  and  are  putting  on  height  growth 
avero.ging  6 inch-js  or  ]'.rore  p-jr  year,  there  is  no  urgent  need 
for  weeding.,  X'Jhen  the  trees  show  signs  of  failing  vigor, 
as  a lessening  in  the  length  and  fading  in  the  color  of  the 
needles,  a thinning  of  the  foliage,  and  a rapid  diminution 
of  teminal  growth,  wmeding:  operations  should  no  longer  bo 
delayed. 

An  important  cons idorat ion,  too,  is  proper  timing 
with  respect  to  seasen.  In  mixed  spruce -hardwood  types, 
late  fall  or  v^intor  months,  vmen  hardwood  le'.vos  have 
fallen,  constitute  the  most  favorable  period  for  v/eeding, 
since  spruce  and  fir,  the  favored  species,  can  then  be  read- 
ily seen  and  the  suitability  of  indiam. duals  for  crop  trees 
can  bo  more  accurately  determined.  ^Iso,  labor  is  moro 
generall3-^  auVai.labi0  in  tho  winter  months,  HoxvG'-/er,  in  the 
spruce  region'thore  are  long  periods  in  the  x\rinter  vmen 
weedings  cannot  be  carried  out  on  account  of  deop 

snow. 


W2ZDIIA.  mWWiODS 

For  best  results  wooding  should  ho  done  on  a select- 
ive basis.  Tlius  even  in  nixed  spruce -hardwood  typos,  where 


spruco  .-..nd  fir  :>nly  r.ro  cDnsidorcd  tho  crop  treos,  broad- 
ca£^t  v.-OGdinp  v;ill  Sv;ldor:  be  practicod.  Stando  on  aroas 
in  tbeso  typon  eontaiiiinp  full  otockin;:;  of  spruco  and  fir 
nay  bo  regard. /I  as  consisting  of  but  tv/o  olononts:  crop 
species  - spruce  ani  fir;  Oxid  secondary  species  - r.iainly 
.northern  hardwcoda.  In  vrcoding  such  stair's  the  air.i  should 
bu  to  develop  a proper  ro'lf.tiofxship  botwoon  the  two  elements, 
using  the  inferior  species  .-as  trainers  jri.  devoloping  crop 
trees  of  high  quality.  This  is  host  accomplishod  by  cutting 
only  such  trees  as  is  nocossary  to  give  crop  trous  opportunity 
for  free  upward  growth.  Thus  side  branching  of  crop  trees 
is  reduced  to  a minimum  and  natural  pruning  hastened.  It  is 
better  tc  v/cod  lightly,  repeoting  the  operation  until  the 
crop  trees  are  secure,  than  to  wood  too  hec.vii.y,  creating 
low-quality  stems  and  unproductive  spots  in  the  stand. 

GroW'th  of  vjoed  trees  may  be  kept  in  check  by  either 
complete  or  p^^rtial  sevoranco  of  the  stems  at  the  base  or 
at  some  point  hiahei’  up.  V/hich  method  to  use  depends  largely 
on  the  relative  hei'hts  of  the  crop  and  v/oed  trees  and  the 
sprouting  capacity  of  the  latter.  Lower  teppino:  or  cutting 
will  be  required  wh.ero  crop  trees  are  small.  Whore  there 
is  danger  of  prolific  sprouting,  as  in  the  case  of  such  species 
as  red,  mountain,  and  striped  mmple  c.nd  pin  cherry,  partial 
severance  of  the  stem  is  recommended  as  it  discourages  rapid 
growth  of  sprouts. 

For  re.lease  viork  in  stems  lorger  than  3 to  4 inches 
in  diameter,  girdling  is  equally  as  effective  as  cutting  and 
is  more  economical  unleris  a market  exists  for  the  material 
cut.  Killing  vieed  trees  by  poisoning  r'Opresents  still  another 
effective  method  of  ridding  the  sto.nd  of  undesirable  stems. 

Both  girdling  ' nd  poisoning  possess  tlio  added  advantage  of 
producing  no  immediate  slash,  thus  avoiding  danger  of  accumu- 
Ic.ted  slosh  smothering  er,^dof oiming  trees  which  should  bo  re- 
leased, In  general,  the  meliac^T  to  released  trees  from  slash 
resulting  from  weeding  is  negligible  in  cuttings  less  than  12 
years  of  age. 

Tools 

A wide  variety  of  tools  ho.s  been  tried  out  in  weeding 
rnd  release  viork.  The  typo  to  use  depends  largely  on  the 
size  of  the  stems  to  be  cut.  kliero  the  majority  of  the  stems 
are  larger  than  2 inches  in  diameter,  a light  axe  will  prove 
the  most  serviceable  tool.  For  stems  between  1 and  2 inches 
in  diameter  the  machete  has  ;prov63d  to  be  generally  satisfac- 
tory, along  viith  moat  cleavers,  special  brush  hooks,  and 
heavy  knives.  Stands  viith  stems  less  tbm.n  an  inch  in  dia- 
meter, particularly  if  th:^)y  contain  species  with  oasil^^  broken 
wood,  such  as  aspen,  pin  cherry,  and  .mountain  and  striped 
maple,  can  bo  weeded  by  breakinf^,  stems  with  the  hands.  A 
recently  developed  tool  ivhich  has  proved  useful  for  stems 
up  to  2 inches  in  diemetor  is  the  improved  type  of  clippers 
or  pruning  shears.  For  -economic  operation,  tools  should  be 
kept  in  good  cutting  condition  by  frequent  sharpening.  This 
nay  be  insured  by  providing  each  v/orker  with  a good  quality 
pocket  axe  stone. 
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Crew  Organization 


A properly  organized  crew  ia  essential  to  effective 
conduct  of  weeding  operations.  Best  results  are  obtained  by 
crevxs  of  2 or  3 men  directed  by  an  experienced  foreman.  The 
vrork  should  be  so  organized  that  the  area  to  bo  treated  will 
be  covered  systematically  to  avoid  the  necessity  of  reworking 
areas  for  spots  which  were  skipped  in  the  first  operation. 

This  ca.n  best  bo  accomplished  by  working  the  crew  back  and 
forth  on  parallel  strips  under  the  guidance  of  the  crow  fore- 
man, who  works  ’With  his  men. 

COSTS  OB  VJBEDING  OPEHi-.TIONS 

Weeding  costs  vary  considerably,  depending  on  the  age 
of  the  stand,  its  density,  and  composition.  Thus  the  older 
stands  with  a dense  stocking  of  large  stems  of  species  having 
dense  vrood,  such  as  beech  and  maple,  are  the  most  costly  to 
weed.  Vifhere  the  material  cut  is  of  cordwood  size  and  can  be 
marketod,  the  weeding  operation  may  perhaps  net  the  operator 
an  immediate  profit.  Most  operations,  hov/evor,  ini/olvo  ex- 
penditures varying  from.  2 to  8 man-hours  per  wooding  per  acre. 

On  this  be.sis,  whore  lends  ncod  tv>ro  woedings,  , 4 to  16  man-hours 
per  aero  arc  roquired,  while  6 to  24  man-no urs  will  bo  needed 
per  acre  on  .lands  requiring  3 woedings.  The  expense  incurred 
in  weeding  is  generally  worth  while,  as  it  should  ultixmately 
be  moro  than  cover.jd  by  the  increased  quality  and  value  of  the 
final  crop. 

TliB  FLUMl  SHOOK  WEjiiDING  PLOTS 

In  October,  1927,  a series, of  3 quarter-acre  plots  were 
established  on  the  Vfnito  jMountain  National  Porest  near  7'iater- 
villo.  N,H. , to  determine  the  feasibility  of  converting  a young 
mixed  seftwood-hardwood  stand  into  an  approximately  pure  spruce 
and  fir  stand  through  the  weeding  of  the  young  ha.rdwoods  of 
bot.h  merchantable  and  unmerchanto-ble  species. 

The  plots  were  located  in  the  Flume  Brook  vnetershed  on 
a medium-softv/ood  spruce  site  which  had  been  clear  cut  9 years 
previously  for  both  hardwoods  and  softwoods.  The  plots  at  the 
time  of  establisliment  supported  a dense  stand  of  conifer  and 
hardv^rood  reproduction  (Table  2),  Conifers,  chiefly  spruce  and 
fir,  ranged  from  seedling  size  to  8 feet  in  height,  the  majority 
falling  in  the  2-  and  3-foot  height  classes.  Merchantxablo  hard- 
vjood  species,  principally  paper  birch,  yellow  birch,  and  rod 
maple,  and  worthless  hardihoods,  such  as  m.ountain  ash,  pin  cherry, 
mountain  holly,  and  serviceborry,  already  formed  an  overstory  to 
the  softwoods  ranging  12  feet  in  height  with  the  largest  number 
of  stems  in  the  6-  and  8- foot  height  classes. 

Tv/o  degrees  of  weeding  v/ere  employed  to  determine  their 
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relr.tivG  ed’jrntr.cios . Cno  plot  was  held  as  r.  check,  and 
the  ^thcr  two  v\?oro  wooded,  one  bcin^-:  aivcn  heavier  treat- 
ment thr-n  the  otho:. . A heavy  v/eediip,  v;:a;.ld  effect  .a  ^Toator 
initial  reduction  in  competition,  but  th-ore  roLiained  the 
possibility  that  li^;:ht  woedinp,  accomplished  at  ho.lf  tno 
cost,  would  be  equally  effective.  If  it  did  not,  a second 
wevi-din^"  vjt.s  planned,  to  comparo  the  rel^'.tivo  merits  of  one 
hocAor  w’-eediiip  as  apainst  two  lipht  woedinas  spaced  ot  suit- 
able intervals. 

'Tile  li;_^htcr  weeding  was  accomplished  in  1 nan-hours 
per  acre,  the  other  in  3.  Analysis  of  stand  tallies  taken 
5 years  after  treatment  shovred  no  sipnif ic'-rit  difference  be- 
tween the  hor.vily  ^nd  lightly  trer.ted  areas.  The  average 
of  the  two  treated  plots,  therefore,  wans  taken  as  the  basis 
f or  comp- risen  w-ith  the  control  plot  in  attempting  to  evaluate 
the  effects  of  VJGodirm. . 
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Comijosition  and  Quantity  of  Reproduction  before  and  after 

deeding 

All  Stems 


Year  and  Plot 

Sprue  G CJUd  : 
i’ir  ; 

; Coeimercidr 

: Hardwoods  : 

Wood  Species 

; Total 

WO  0 

. Pet. 

ITo.  1 

Pet, 

No. 

Pet.  No. 

f “* 

1928 

i 

1 

Che  ck  : 

|4,650 

! 40,0 

4,950 

42 . 6 

2,025 

17.4 

11,625 

Treated 

1 

Pefere  weeding  ; 

i5,78S 

36,2 

6,025 

37.6 

4,188 

26.2 

16,001 

i^fter  v/eading 

i5,?B8 

1 

1 48.3 

3,0.12 

25.4 

3 , 064 

25.8 

11,864 

1935 

i 

Ch'.ck 

;6,673 

42.1 

6,775 

42.8 

2,400 

15.1 

15,850 

Tree,  tod 

i 9,138 

42.9 

; .... 

9,762 

45.9 

i 

2,388 

! 

11.2 

21,288 

Sterif 

G 1-inch  D.B.l 

:I.  and 

L^irgef 

1928  ; 

i ' 

1 ^ 

Che  ck 

' 75 

4,0; 

1,5E5, 

. 81.3 

275 

14.7 

1,875 

Treated 

[ 

[ 

1 ; 

Before  weeding  j 

j 75 

2.1 

2,462j 

69,4 

1,012 

28.5 

3,549 

After  v/'^'Cding 

: 75 

I 

3.8^ 

1,326; 

68.0 

i 

548 

28.1 

1 

1,949 

1933 

; 

i 

1 

t 

! 

! 

i 

; 

Che  ck 

475 

i.4 . 5 

1,900 

57.1 

950 

28.6  1 

3,325 

Treated 

625 

20.5 

1,738- 

! 57.0 

688 

22.5  1 

3,051 
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On  p.n  r.cro  basis,  weodiiif^  of  3,012  hardvroods  and 
1,124  weed  trees  per  acre  rosulfed  in  the  rolease  of  an 
average  of  1,490  conifers  (Table  3).  Sven  co.ftor  weeding, 
howevor,  the  treated  plots  showed  total  nuribers  of  stens 
slightly  in  excess  of  those  on  the  check  plot.  Renoval 
of  the  hcardvj-oods  had  the  effect  of  raising  the  representa- 
tion of  conifers  from  36.2  percent  to  48.8  percent  (Table  2). 
Considering  only  dominant  conifers  (l  inch  d.b.h.  and  above), 
representation  of  this  class  was  nearly  doubled,  rising  as  it 
did  from  2.1  percent  to  3.8  percent.  The  increase  in  number 
of  dominant  conifers  is  of  highest  importance,  for  this  class 
c^.n  be  counted  on  to  compote  successfully  with  young  hardwoods 
and  brush  grov/th. 

The  influence  on  the  composition  of  tho  stand  of  5 years 
elapsed  tine  since  treatment  was  determined  from  tallies  mr.de 
of  the  plots  in  1932. 
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Number  of  Trees  V/oeded  and  Crop  Trees  Roloased  Per  Acre 


Character  : 

; Species  Weeded 

Man- 

of  : 

: Conifers 

; Commercial : 

: Weed 

: Total  : 

Hours 

Weeding  ; 

; Released 

•.Hardwoods  : 

: Hardwoods 

: Hardwoods 

of  Labor 

[ Nmaber 

o 

Number 

Number 

Number 

Heavy 

1,848 

3,380 

1,604 

4,984 

8 

Medium  i 

1 

1 1,132 

1 

2,644 

644 

3,288 

4 

i 1, 

i 

Average 

i 

i 1,490 

i,  ’ 

i , 

3,012 

1,124 

4,156 

1 ' 

A decided  increase  of  both  hardwoods  and  softwoods  occurred  on 
all  plots,  with  the  increase  most  pronouncod  on  the  treated 
arccus.  Of  interest  is  the  fact  that  the  total  number  of  weed 
hardvnods  showed  an  increase  only  on  the  control  area.  On  the 
treated  area  they  registered  a loss  of  nearly  700  stems  per 
acre  (Table  2),  indicating  that  weeding  had  been  effective  in 
keeping  weed  hardwoods  under  control.  The  effect  of  weeding  is 
also  evidenced  by  the  fact  that  the  number  of  weed  species  in 
the  larger  sizes  (stems  larger  than  1 inch  d.b.h.)  increased 
much  less  on  the  treated  than  on  tho  control  plot.  Cutting  back 
commercial  hardvraod  induced  prolific  sprouting  in  these  species, 
as  evidenced  by  the  decidedly  greater  gain  in  their  number  on 
the  treated  area  - 3,012  to  9,762  - as  compared  to  that  on  the 
untreated  area  where  the  number  rose  only  from  4,950  to  6,775, 

Althgugh  the  actual  gain  in  softwoods  over  tho  5-year 
period  amounted  to  3,350  on  tho  treated  plot,  an  actual  re- 
duction of  about  6 percent  in  their  proportion  (Table  2)  oc- 
curred, owing  to  prolific  sprouting  of  hardwoods  whose  increase 
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over  the  s.?jriG  period  was  tv/ice  that  of  the  softwoods.  On 
the  control  plot,  softv/oods  increased  to  the  extent  of  only 
2,02o,  and  the  increase  in  hard'woods  was  nneh  loss  than  on 
the  treated  plot  (l,B75  as  aar.inst  6,7?0),  which  resulted  in 
a 2,1-percent  rise  in  softwood  re  present  o.t  ion.  Of  nore  int- 
erest, however,  is  the  greater  gain  in  dominant  softwood  stems 
(1  inch  d.b.h.  and  larger)  on  the  treated  plot  over  thrut  on 
the  untreated  plot.  On  both  the  treated  and  untreated  plots 
dominant  softwood  stems  averaged  75  per  acre  at  the  time  the 
plots  were  estcblished.  Five  yer  rs  labour  the  treated  plots 
showed  a total  of  625  stems  of  this  size  class  per  aero  as 
Qgo.inst  475  on  the  control  plot. 

It  is  still  too  early  to  judge  the  ultimate  value  of 
the  weeding  in  this  experiment.  The  moderate  vj-oeding  has 
proved  practically  as  effective  as  the  heavier  cutting.  The 
treatment  to  dr.te  has  had  the  v/orthwhile  effect  of  increasing 
softwood  representation  omd  of  providing  a greater  increase  in 
the  number  of  desirable  dominant  trees  on  the  treated  area. 

The  continued  aggressiveness  shovni  by  the  hardwoods  indicates 
the  desirability  of  a second  'iveeding. 


COFCLirsICN 

Cut-over  spruce  stands  can  be  materially  aided  through 
v;eeding  operations  designed  to  liberate  valuable  spruce  and 
fir  rcproducticn  from  destructive  competition  of  faster  grow- 
ing hardvcoods  and  worthless  sijccies.  Weeding  is  an  effective 
measure  for  halting  deterioration  and  obt-'.ining  fully  stocked 
stands  of  valuable  species.  It  is  far  enoaper  to  entail  the 
low  iaitaal  weeding  expense  necessary  to  save  valuable  ropro-  % 
duction  rlx'-cady  established  than  it  is  to  tie  up  miney  in  ex- 
pensive ilanting  in  an  effort  to  restock  Icploted  areas.  In 
numerous  instances  one  weeding  alone  will  suffice  to  change  a 
yoiuag  stand  on  the  way  to  domination  by  worthless  hardwoods  ' to  one 
of  high  cu'ility  and  value.  In  carrying  out  wooding  operations, 
as  full  0 knovj-ledgo  as  possible  of  all  factors  deteimiriing  ai’oas 
needirg  treatment  and  the  proper  timing,  the  severity,  and  the 
frequency  of  the  operations  should  be  brought  into  play. 
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